Introduction
The detection of a reference object in a static image is commonly used in many scientific fields. The detection can be carried out in many ways. The basic operation is to search for key points in the image [10, 17] . There are many methods of detection, depending on what objects contained the analyzed images. Corners and edges can be found using the Moravec method [19] , or an improved version of the Harris & Stephens method [11] . Points, not necessarily edge, are obtained using the Scale-Invariant Feature Transform (SIFT) method [18] . It is much more resistant to distortion in the form of noise, but at the same time it returns a great number of points. Local maximums are obtained based on the Features From Accelerated Segment Test (FAST) corner detector [21] . For the latest methods we include Speeded-Up Robust Features (SURF) [2, 3] , which is used to find blob features, and MSERF [5] algorithm, which aims at finding regions.
Based on the obtained key points, image analysis and detection can be carried out. One of the possible approaches gorithms contain the detection of key points in their algorithms. They can also be applied in the construction of descriptors for key points obtained by another algorithm.
Unfortunately, the FREAK algorithm requires earlier detection of such points.
There are many studies referring to identification. Although biometrics is commonly used and widely studied, there is a lot of research done: it includes face recognition [13] , the examination of an ear shape [4, 23] and palm vein patterns [14, 22] . The identification is also used for looking into document scans [8, 9] or for the examination of medical images [20] .
Artificial intelligence is widely used [7, 12] . It allows the analysis and classification of large data sets, such as images. In the first stage of these methods, the detection of key points is performed. It is only in the further stages of such research that various network learning algorithms are used.
The latest research include the works on the autonomy of vehicles [6, 7] . There is a lot of research into the field of robotics, which is based on the imaging, analysis and detection of images. On their basis, the autonomy of robots is built.
In all the above-mentioned works, key points are of particular importance, therefore in this article the proposed method of detection of key points in relation to other methods is analyzed. The results are shown in the form of example images.
Detection key points
In the conducted research, work was carried out to prepare a simple method of detection of corners. In this method, the linear filtering is made. The convolution for the twodimensional discrete image (matrix) with the masks of the filter was carried out. The fol-lowing masks were examined in Tab. 1.
The operation of the above convolution can be written Tab. 1: Masks of the filter wi(p, q) where i = 1, 2, ..., 8
using the following equation:
where: I1 -is two-dimensional discrete input image in
-mask of the filter where i = 1, 2, ..., 8 (presented in Tab. 1), I3 -matrix obtained after filtration.
The result of the above operations is a greater difference between neighboring pixel values in the image. In order to obtain the answer which of the points in the image are the de-sired corners, binarization should be performed. The threshold P is calculated with the following formula:
where: P -threshold for binarization.
The result of the above operations is a matrix containing only two values: 1 or 0. In this way, the places corresponding to the addresses of searched corners are determined.
Methodology
The photographs for research were taken with a digital camera. The images were saved in the RGB format. A ref- The research was supplemented by calculations based on the last two experiments. They were created as a result of changing the configuration of key point detectors and descriptors. In the fifth experiment, key points were determined based on the SURF algorithm [2, 3] , and the descriptors were prepared according to the FREAK algorithm [1, 16] . In the sixth experiment, the corners were found with the Harris & Stephens algorithm [11] , and the characteristics for them were built according to the SURF algorithm [2, 3] .
Results
The research was carried out for the reference image shown in Fig. 1 with the element of interest. The results of the detection of key points in this picture are also shown there. ence image, on the right Image No. 5. In the future, it is planned to apply the tested method of detecting key points to the autonomy of the robot being built.
